Thank you for submitting your work entitled " Pregnancy Duration and Breast Cancer Risk". This work is a well-written, clearly presented manuscript highlighting an extremely large collaborative effort between the Norwegian and Danish databases to generate some very insightful data regarding the duration of a pregnancy and the effect on long term protection of parity on breast cancer risk. To my knowledge, it is a very unique body of work for both its size, robustness of the data generated from these large sets and the focus specifically on duration of pregnancy and its effect on breast cancer protection. The implications for this work are well articulated by the authors and include both understanding of how to view the complexities of pregnant and their outcomes for a women's overall breast cancer risk and, very importantly, offer basic mammary gland biology researchers a target window to better understand the effect of pregnancy on protection, as these data will call many of the current hypotheses into question. The statistical analyses appear appropriate, though I am not a biostatistician.
Response to Referees
Reviewers' comments: R0. We thank both reviewers for their insightful comments regarding our manuscript. Our point-by-point responses are written below:
Reviewer #1 (Remarks to the Author):
Thank you for submitting your work entitled " Pregnancy Duration and Breast Cancer Risk". This work is a well-written, clearly presented manuscript highlighting an extremely large collaborative effort between the Norwegian and Danish databases to generate some very insightful data regarding the duration of a pregnancy and the effect on long term protection of parity on breast cancer risk. To my knowledge, it is a very unique body of work for both its size, robustness of the data generated from these large sets and the focus specifically on duration of pregnancy and its effect on breast cancer protection. The implications for this work are well articulated by the authors and include both understanding of how to view the complexities of pregnant and their outcomes for a women's overall breast cancer risk and, very importantly, offer basic mammary gland biology researchers a target window to better understand the effect of pregnancy on protection, as these data will call many of the current hypotheses into question. The statistical analyses appear appropriate, though I am not a biostatistician.
I have the two following comments as minor revisions to recommend for the manuscript:
1. The rationale behind the selection of comparisons as N=number of pregnancies and the HR of 1 being set to N-1 was not completely clear to me. I understand that allows for the additive effect per pregnancy, but why would you not do both -compare all to 0 and then also the n-1 category? Could you offer a more detailed explanation for the assumption that each birth number does not change the RR more than by 1 birth.
R1. Previous research on breast cancer have focused on the effect of the age at first childbirth on breast cancer risk. However, as we present in Figure S1 , using our longitudinal nationwide data we found a protective effect of each additional early age childbirth. The protective effect of each additional childbirth was not statistically different ( Fig. S1 ), which supported focusing on the 'additional pregnancy effect' in the study of the pregnancy duration, instead of age at/duration of the first childbirth, as have been done previously. We therefore opted for investigating the average effect of pregnancy duration on breast cancer risk, whereby the effect of every pregnancy was taken into account. This approach to modelling breast cancer risk by pregnancy duration gave equivalent results when investigating either the additional effect of all early age childbirths or the additional effect of early age childbirth restricted to women who had given birth once, despite the latter analysis' markedly lower statistical power (compare Fig. 2C to Fig. S2 ).
In addition, to further exemplify our approach, we expanded the method section with a more detailed explanation of the pregnancy modelling (see R3).
2. Would you consider including in your opening/discussion a sentence or two acknowledging the cross over effect of pregnancy? While I understand it is beyond this body of work to look at early post-pregnancy increase in risk and the focus is solely on later time points, including language in the paper that explains this concept as well would enhance the context of the presented data to the overall field of breast cancer and pregnancy interactions.
R2. We agree with reviewer #1 on the need for explicitly recognizing the dual effect of pregnancy on breast cancer risk. We therefore made the following changes (marked in bold) in the introduction:
"Previously, full-term pregnancies in early life (< 30 years) have consistently been associated with a longterm reduced risk of breast cancer(3,4). Conversely, a transient increased breast cancer risk immediately following full-term pregnancies have been observed (X1). Induced abortions and other pregnancies of short duration have, on the other hand, been shown not to influence breast cancer risk(5,6). We hypothesized that by investigating pregnancies of intermediate to long duration in early life (including stillbirths, preterm and term livebirths) we could determine the minimal duration of pregnancy associated with the long-term reduced risk of breast cancer and thereby potentially point to underlying mechanisms of the protective effect." Overall, this is a well done body of work that is very important to the breast cancer field and is impactful in its findings.
Reviewer #2 (Remarks to the Author):
Based on two large population cohorts in Denmark and Norway established through record linkage, the authors reported a reduction of breast cancer risk specifically for those mothers with pregnancies lasting 34 weeks or longer. Comments: 1. The basic concept of the modeling approach used by the authors was described in the previous paper (Wohlfahrt et al 2001), which delineated the models for age of birth and number of parity. It however doesn't include the variable on pregnancy duration, which is the main variable of interests in this manuscript. One can presume that the authors apply a similar modeling approach, however there are several variations of how one can incorporate the additional variable in this model, which would affect the result interpretation. It would have been much more informative if the authors provided details on how the model is constructed to analyze the duration of pregnancy, accounting for age at birth, time since birth and other covariates.
R3. We agree that there is a need for further explanation of how duration of pregnancy was included in the referenced model that "only" included age at birth and times since birth. We have now expanded the statistical method section accordingly and exemplified our approach.
"Pregnancy history was modeled by time-dependent variables as described previously(4). Thus, instead of describing history by the total number of childbirths (i.e. RR of cancer in women with 1, 2, 3 or 4 births compared with women with 0 births), pregnancy history was evaluated by the relative risk for women with n births compared with women with n−1 births (i.e. RR of cancer for 1 birth compared with 0, 2 births compared with 1, and 3 births compared with 2). This re-parameterization allows for a focus on the effect of each additional birth on cancer risk. The RRs were assumed to be the same regardless of birth number, and the presented RRs are therefore RRs for each additional birth. To allow for a different short-term and long-term effect of pregnancy, RRs were allowed to vary according to time since birth (<10 years, ≥10 years) for parous women. In the presentation of the model we focused on the parameters related to the long-term effect of pregnancy. We furthermore allowed RRs to be different for childbirths at younger (< 30 years) and older maternal age (≥ 30 years) to focus on early age pregnancies which have previously been associated with long-term reduced risk of breast cancer(3,4). The previously used method (4) was extended to include pregnancy duration. In the previous approach the effect of each birth was stratified according to time since birth and age at childbirth, but in this extended approach it was further stratified by pregnancy duration. Thus, RRs were allowed to vary by duration of the pregnancy in weeks, by the following categories: 20-27, 28-29, 30, 31, … , 41, 42-45 weeks, missing duration of pregnancy, duration of pregnancy not reported, extremely early births (< 20 weeks), and extremely late births (> 45 weeks). The four last categories are further described in Table 1 and Supplementary Table 1. In the analysis of pregnancy duration, all parameters described above were included simultaneously. For example, for biparous women whose first birth occurred in early age at week 38 and whose second birth occurred in late age at week 40, their pregnancy history was modelled by four parameters: the shortterm and long-term effect of an early age birth at week 38, and the short-term and long-term effect of a late age birth at week 40. Thus, to estimate the long-term effect of the early age pregnancy at week 38, we simultaneously adjusted for the short-term effect of an early age pregnancy at week 38, the shortterm effect of an late age pregnancy at week 40, and the long-term of an late age pregnancy at week 40.
The analysis of pregnancy duration was based on follow-up time from January 1, 1978 in Denmark, and from January 1, 1967 in Norway, when the respective Medical Birth Registers began recording gestational week of birth. Childbirths registered in civil registrations systems were incorporated in the analyses to adjust for the effects of pregnancies before start of the Medical Birth Registers.
In supplementary analysis of the effect of age at childbirth on breast cancer risk, RRs were allowed to vary according to age at delivery in the categories <20, 20-21, 22-23, 24-25, 26-27, 28-29 and ≥30 years. In analyses of the adjustment effect of socioeconomic status, each socioeconomic variable was added as an additional variable."
We furthermore added information on the different categories of pregnancy duration mentioned in Table 1  and Table S1 (new supplementary table): 
